Cloning, characterization, and expression in Escherichia coli of three creatine kinase muscle isoenzyme cDNAs from carp (Cyprinus carpio) striated muscle.
In vertebrates, the creatine kinase isoenzyme family consists of four types of isoforms: cytosolic muscle type (M-CK), cytosolic brain type (B-CK), mitochondrial ubiquitous, acidic type (Miu-CK), and mitochondrial sarcomeric, basic type (Mis-CK). Until recently, the existence of more than one subisoform of CK isoenzyme has been demonstrated only in fishes by starch gel electrophoresis. We report herein the isolation of three full-length cDNAs that correspond to three closely related creatine kinase M-CK genes from common carp (Cyprinus carpio), designated the M1-CK, M2-CK, and M3-CK genes. Using oligonucleotide probes that correspond to the same region but with the most variable sequences, different restricted genomic hybridization patterns have been obtained. These Southern blot results indicate that the three cDNAs come from different genes. Northern blot analysis using probes that correspond to the 3'-untranslated regions further show that all three subisoforms are expressed specifically in carp muscle. The deduced amino acid sequences of these three subisoforms of carp M-CK show about 85% identity to mammalian M-CK isoenzyme. Finally, the three cDNAs have been expressed in Escherichia coli with a molecular mass of approximately 43,000 Da, and these recombinant proteins exhibit creatine kinase activity. All of these data suggest that the M-CK isoenzymes have at least three subisoforms in carp.